
UNCLASSIFIED

AD NUMBER

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD830804

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors;
Administrative/Operational Use; 17 JUL 1958.
Other requests shall be referred to Space and
Missile Systems Organization, Los Angeles, CA.

SAMSO ltr 20 Mar 1972



BB 

mmmi *i.*-^^^.^ „>.,.     rm. .   mmn(;mm iMämtur-rtiaa^MM%itifYii^mMr\\wtiMt»umm •UUI 



.. -··' '=~======== 

.. 

,,, 

THIS DOCUMENT IS BEST 
QUALITY AVAILABLE. THE COPY 

FURNISHED TO DTIC CONTAINED 

A SIGNIFICANT NUMBER OF 

PAGES WHICH DO NOT 

REPRODUCE LEGIBLY, 



-f:; pf:;i-, wr-vv..:.»»;', \f!:~::,-:K^::±^gia:^-i^^sm^msm 

QQ 

■<^ 

REPORT NO. J^-27.-öö7 

1i +  37 

DATE 

NO. Of PAGES. 

CON V AIR    ASTRONAUTICS 
C O N V A I R   D' VISION   Or   GENERAL   DrNAMICS  CORPORATION 

•sä* 

VAiluAJION  } SiPGr.U'liij",   .^.h   .IL 

tj':;'iD CXYG^' r\MaNG O^NVRO:   .Y. 

"D" JäRIAJ H 'i b 

.RE   ■...! 

o 

m 

o 
u 

PREPARED BY 

CHECKED BY 

H,  h.  PLOTKIN 

CHÄCKSJiJ BY    A/f«^ 
G.  JNYD. « 

'  1 
NO.     i DATE 

7 
BY 1 

o 
Ö 5 a) 

n o  o   cu 
•H •■•"    ■ 

ffi    P.   - 

3   o ■ ' 
o 
O   rH M 
•o ra r; 

•H CO 

ta o ^ 
•H   Q) +J 

o 
o a) 
4* © 

•a 
I 
o 

13 

o 
o 
C7i 

•1 

<.\    It 

M    Oi    U 3 fl a 
^ 0 - 
** t3 ♦* sä* 

o 
« tn o s 

W   0 

f. 

APPROVED nl/Sl&fe^"^^ 

APPROVED ^Y/i   (AUJIIJZA- * 

Ä-  A. H.  KURILOFF 
. ■ ■    •.•■•■■    t 

GRPIT    :AU:.C!IING Cr)^rRC.]jLJ3KJTGN 

REVISIONS 

1ST HOOR    cot A-10 
BLDG. 4     521-27 

CHANGE 

^UGlTSB 
/^TRONAUTICS 

TECHNICAL 
UIRARY 

PAGES AFFECTED 

i a 

v\ 
■«««fflaifcÄaiBHafBl 

M^Ä-Wi!^^^^j-'-^™^^-.-tfeiJÄ^^^^e>^^ . ^,^,-.-,'-, i.ivv■:'.■■■    ^^■1jJtu^VwW^Vf,'.wV.^;:'l^- ^^^■■■;/^-I^'-»:J-v^v-;^«rt ■     —. i       "I 



-■>• 

'«X   ? 

CONVA1R ASTRONAUTICS 

REPORT ^ AZM.27-OC7 

PAGE Ü . 

I.       INT^.ODUCri'N , i 

ii.      RS •t;i^.r^i!r.:  2 

-..-1      ref9renco Dr-.win^a  2 

2-2     Equipmont Rcquiroia^rta  2 

2-3      Toot Rquipmont  ......... 

£-4     Oportating Rsquireraenta  .: 

III.        VALIDATION PROCEDURE 0 3 

3-1     Purpose    . 7 

3-2  Prsparatlon , .   

3-3  Procodure  .4 

TEJT DATA SH^ET  36 

- 

FORM NO. A-7021 

umm»*""  •""—PnVfKKVntr. 

^j^MäUämäSMIUtlilämM^te^i^A ttmA^Mkimämäliim^MiMaiimrimliiilitiifltitiStiiTii 



P^^^^W^^^^LlPMilil 

CONVAIR ASTRONAUTICS 

REPORT. 

PAGE_ 

Vj_:y7_oo7 

ÖECriON  I 

INTROJUCTION 

This mnnual provjcien Instructions for validating the Liquid Oxygen 
Tanking Control System (Electrical),, "D" iJerioa R & U,  KRB 1-1.    These 
instmaotions are applicable ic the syatem aa designed on the date of 
publication.    Design changes mt»>  be required during, or after,  system 
installation at the site.    If changes pre made which affect tneaa instruo- 
tlons, this manual will alao be revised. 

The only permissible deviations to the procedures outlined in this 
document are those dictated by alto instnllation dift'icultiea.    Such 
deviations shall be considered interim and must be forwarded to the 
Launching Controls Design Group for information and concurrence.    Ap- 
proved deviations will be automatically included in the next manual 
revision. 

The nest data sheet contained in this manual is a sample copy only 
and is not intended for actual test recording purposes.    Separate copies 
of the teat data sheet are furnished only to those departments whose 
activities require test data recording.    These additional test data 
sheets are distributed under an identical cover sheet to the one on this 
manual except for the additional notation of "Test Data Sheet Only". 
Comparison of this special cover sheet wioh the one on the procedure 
correlates the two documents. 

Personnel concerned with the use of this validation procedure can 
contribute to the effectiveness of any revisions by forwarding oomments 
and suggestions to the Launching Controls Design Group, Building 4, 
Column'.G2, Montgomery Site, Convair Astronautics, 

NOTICE 

This document is intended for use as an acceptance 
validation procedure only. When this control system 
has been accepted (inspected, bought-off, sold, vali- 
dated, etc.) no further requirement should exist for 
this document other than for reference purposes only. 
Continued checking of accepted systems occurs during 
the performance of Field Test Procedures, Countdowns, 
Composite System Checkouts, or Testing and Operating 
Procedures published by Groups having over-all syatem 
responsibility. 
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SECTION II 

REQUIREMENTS 

2-1      REFEREMCE DRAWINGS 

27-69160    Diagram-Schematic,  Liquid Oxygen  ranking,  ERB 1-1, 
"D" Series 

27-69115    Diagran-Wiring,   Control,  Liquid Oxygen,  "D" Series 

27-69118    Diagram-Wiring,  Gonaolu Assembly,  Liquid Oxygen,  "D" Series 

27-65001    Diagram-Schematd c,  Propellant-TanicinF, Signal Reaponder 
Trailer,  "D" Series. 

27-65000   Diagraro-Schematic, Propellant Level, Signal Rasponder 
Trailer,  "D" Series 

7-17119   Soheiuatic-Hot-Wire, Liquid-Gas Detector 

7-17120   Assembly-Hot-Wire, Liquid-Gas Detector 

2-2     EQUIPMENT RKQUIHEM5KTS 

Liquid Oxygen Tanking Control Console (Blockhouse) 

Signal Re spender Trailer 

Missile Ground Rectifier (Blockhouse) 

Cabinet-Amplifier Rack (7-68371) Transfer Room 

2-3      TEST EQUIPMENT 

2 Ohmmeters 

2 DC Voltmeters (0-50V DC) 

2 Special DC Voltmeters,»each consisting of a regular 0-50 Volt 
DC Voltmeter with a 28 ohm 30 watt resistor connected in parallel 
with the meter 

3 Potentiometers, 10 turn, 0-25 ohms, with calibrated dials 

2-4  OPERATING REQUIREMENTS 

28 Volts DC supplied by Missile Ground Rectifier 

 115 Volts, 60 cycles supplied by Facility Power Console 
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SECTION III 

VALIDATION PROCEDURE 

3-1      PURPOSE 

This procedure determines that the electrical control equipment 
and circuitry of the Liquid Oxygen Tanking Control System are 
functioning correctly and are properly connected. ' 

3-2  PREPARATION 

The following aystora preparations must be nccomplished before 
validation begins: 

1. Dlsconnoot F115, P19, P129, P12 from J115, J19, J129, J12, 
respectively. This disconnects Relay Panel and Ground 
Electrical Lox at Terminal Enclosure TDA2. 

2. Disconnect P109 and P110 from J109 and JllC, respectively. 
This diaconnecta the Liquid Oxygon Transfer Unit. 

3. Disconnect P^2 from J^?. This diaconnecta the «(ydraulic Console. 

A.    Disconnect P2C1 from J2C1. This disconnects the Pneumatic Aux. 
(27-69127) 

5. Disconnect Pill from Jill (in the JA1 No. 1 Launcher Box). 
Thia diaconnecta the Purge Local Control Box (27-69172) 
(Teat Stand Area). 

6. Disconnect P105 & P106 from J105 & J106. This disconnects the 
Purge Control Unit (27-69173) (Transfer Room). 

7. Umbilical Cable plugs P1005 and P1007 must be connected to the 
Signal Responder Trailer. 

8o Check that system interconnecting cable plugs P71, P72, P73, 
and P76B are connected to the Liquid Oxygen Tanking Consoles. 

9. Disconnect the appropriate plugs to disconnect the Vent Valve 
Solenoid, the Preaaurization Valve Solenoid, and the Vent 
and Preaaurization Limit Switch from the Console. 

10. Diaconnect P51 & P52 from J51 & J52. This diaconnecta the 
Fuel Console, 
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3-3 

.11,    Disconnect the appropriate plug to diaconnect the Liquid 
Nitrogen  Jupply Vont and Pressure Solenoids  (Liquid Oxygen 
Storngo Area)  from the Conoolo,, 

12, Diaconnect the appropriate plug to dleconnoot the Dump Valve 
(Tost otand Area) from tho Console. 

13. All svdtohou on the Console Panel and the Propellant .Level 
Panel and Propellant Tanking Panel  (signal Resjxjnder Trailer) 
muct be in  their OFF or normal CENTER positions. 

1/+.    At the Facility Power Control Panel,  the follovdng svdtchea 
must be thrown ONi 

Q.    Misailo Ground Rectifier  (28 volts DC) 

b. Blockhouse Equipment Panel (115 volts AC) 

c. At the Pheumatic Aux Console  (27-69127), place a jumper 
botvrooD terminals 10 and 12 on TD1C2.    Turn the power 
switch to ON in tho Power Supply One  (PS-1) unit. 

15.    Press all prees-to-test lights.    Each light should come 
on when pressed and go off v/hen released. 

PROCEDURE 

The two columns below, Operation and Observe,  show the actions 
to be performed and the results to be observed during the 
validation of the electrical control of the Liquid Oxygen Tanking 
Control System "D" Series. 

OPERATION 

1.0 Connect a d-o voltmeter       (a) 
across pins k (+) and X (-) 
of P109 and another d-c 
voltmeter across pins k (+) 
and X (-) of P110. 
(Maintain these connections 
through step 1,2). 

1.1 Connect an ohmraeter between    (a) 
pins U and 2 on P71. 
(Remove after step 1.2). 

OBSERVE 

Beth meters indicate 
zero volts. 

Ohmmeter indicates 
circuit continuity. 
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1.2 

2.0 

2.1 

2.2 

2.3 

3.0 

3.1 

OPERATION OBSERVE 

Throw tha PANEL POWER switch   (a) PAWEL POWER light (green) 
to the on position. oomoa on. 

(b) Both voltmeters indicate 
28 volts do. 

(c) Ohimaoter indicates an 
open circuit. 

Install a jumper between      (a) No panel indication,, 
pin R of P12 and pin F of 
P115 in Transfer Room. 
(Remove the jumper after 
step 2.1). 

Throw the MISSILE VAtVE HEATERS (a) MISSILE VALVE HEATERS 01 
switch to the on position. light (green) comes on. 
(Return switch to OFF). (Light goes off). 

Install a jumper between pins A (a) MISSILE, VALVE HEATERS ON \. 
end P of PTK \n  TV«—*•=- -,..' end F of Pil5* in Transfer 
Room. (Remove jumper after 
observation). 

Connect an ohmmeter between 
pin E of P115 and pin K of 
P129, pin D of Pli5 and pin J 
of P129, pin G of P115 and 
pin Ü of P129, pin B of P115 
and pin L of P19 in sequence. 

light (green) comes on. 
(Light goes off). 

\ 

(a) Ohmmeter iiadicates circuit 
continuity for each 
connection. 

jfeRt and Pressuriafitlnp Va^vflt 

Throw the PANEL POWER 
switch to the off position. 

(a) PANEL POWER light (green) 
ßofcs off. 

Connect a Special d-o voltmeter (a) Each meter indicates 
across tha pins of the vent       zero volts, 
valve solenoid connector and 
another Special d-c voltmeter 
across the pins of the 
pressurlzation valve solenoid 
connector. (Maintain these 
connections through 
step 3.11). 
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3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

OPERATION 

Apply +28 vjj ts to pin 
E of P71  (Reruovo voltage 
after observation). 

Apply +20 volts to pi-n ^ 0f 
P71. (Remove voltage alter 
obaervatior.). 

Throw the STORAGE TANK VALVES 
switch to the VENT position. 

Throw the aTORAGE TANK VALVES 
awitch to the PRESCr'ir: 
position. (Return switch to 
the close (center) position). 

Throw the PANEL POWER switch 
to the ON position. 

Apply 426 volte to pin E of 
P71 and pin J of P71. 
(Remove voltage after 
obeervation). 

Throw the STORAGE TANK 
VALVES switch to the VENT 
position. 

Throw the STORAGE TANK VALVES 
awitch to the PRESSURIZE 
position. (Return switch to 
the close (center) position). 

REPORT 
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OBSERVE 

(a) VENT VALVE OPEN light 
(^rroon) comos on.  (Light 
goes off). 

(b) Motor oonnaoted across 
Vont Valve indicates 28 
volts dc,  (Mtbor 
indicates zoro volts). 

(a) PRESSURIZING VALVE OPEN 
light (green) comes on. 
(light goes off). 

(b) Meter across the Pros- 
surization Valve Solenoid 
indicates 28 volts dc. 
(Meter Indiestea zero 
volts). 

(a) No indication. 

(a) No indication. 

(a)    PHEL POWER light  (green) 
cornea on. 

(a) No indication. 

(a) VENT VALVE OPEN light 
(gre^r) comes or. 

(b) Motar connected across 
Vent Volve indlot-.tos 
28 volts dc, 

(a) VENT VALVE OPEN light 
(green) goea off. 

(b) Meter connected across 
Vent Valve indicates 
zero volts. 
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Connect a juniper botuoon 
terminals 2 and 3 of the 
VKNT VAlVi: OPEN light. 
(Remove Jumper after 
obsorvatior). 

3.11 Connect a jumper between 
terminal.* 2 and 3 of the 
PRKoSURIZLNG VALVE OPKN 
light.  (Remove jumper 
after observation). 

A.C 

Velye Panel Lights 

Connect one end of a jumper 
to pin k of P1C9 r.t the 
Llquj.d Oayeen Transfer Unit 
and liaave connected through 
the following procedures 

\BJ 

(a) 

(b) 

REPORT 
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7 

(c) PllESSUHIZING VUVB OPEN 
light (green) comes on. 
(Light joee off). 

(d) Meter connected across 
pT-eaaurlzation Valve 
indicates 2ci volts dc. 
(Meter indicates zero volte). 

VENT VALVE OPEN light 
(green) comes on.    (Light 
goea off). 

(b)    Meter connected across 
the Vent Valve solenoid 
connector indicates 
approximately zero volts. 

PRESSURIZING VALVE OFEK 
light (green) ooinss on, 
(Light goes off). 

Meter connected to the 
Presaurization Valve 
solenoid connector indi- 
cates approximately zero 
volts. 

v,',.-,-;::....:w-''   «■-"■■- 
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OPbRATlOfi OBoERVB 

Connect the opon end of the jumper to the 
j                               following pins in aequonc© and obsorvo '".hat                                             j 
1                              the proper indicator light (amber or graen) 

comas on.    Lights will go off when Jumper 
ia disconnected. 

fcfflMSrtW~flrB Indicator Light 

P110-R PUMP INLET LR-3 OPEN  (green)                            , 
1                                           P11C~G PUMP INLEiT U\~3 CLOSED  (amber) 

P1C9-G PUMP LA BYPASS QFaK  (graen)                             j 
P109-L PUMP LA BYPASS CL03ED  (amber)                          | 
P109-I PUMP LB BYPASS OPEN (green) 

j                                         P109-J PUMP LB BYPASS CLOSED  (aiibor) 
j                                           P109-D PUMP LA OUTLET OPEN  (green)                              ! 

P109-E PUMP LA OUTIET CLOSED  (amber) 
1                                           P109-A PUMP LB OUTLET OPEN (green) 

PIO^-B PUMP LB OUTLET CLOSED (amber)      •                   i 
1                                           P109-M COOLER INLST LC-2 OPEN  (green) 

P109-T COOLER INLüT LC-2 CLOSED  (amber)                    1 
P109-P THROTTLE LC-1 OPEN (green) 
P109-Q THROTTLE LC-1 CLOSED (amber)                            1 
P109-O OVERBOARD Lt-1-1 OPlsIN (srocn) 

!                                          P109-f OVERBOARD LM-1 CLOSED (amber) 
PUMP OUTLET LR-A WPEN  (green) |                                           P110-L 

P11C-I PUMP OÜTIET UUJ, CLOSED (amber) 
P11C-J GRAVITY RETURN LR-2 OPEN  (gren) 
P110-M aRAVITY RETURN LP-2 CLOSED (amber) 
PllO-B PUMP RETURN LR-1 OPEN (green) 

4*1     Remove jumper connect >3d                (a)    No panel indication. 
in Ütrjp ^.C, 

wm raw mm nvßpw* smu 
5.0     Disconnect the six \d.ro8 from     (a)   No panel indication.              i 

I                                  the terminals rnarkod ton (10)                                                                 j 
minutes, one (1) honi ", and           (b)   POWER light (white)                | 
two (2) hours at the Super                   comes on (LOX-GOX 
Cooler (LN/JTHeat Exchanger in            PANEL). 

|                                 the LO/2 storage area).    Con- 
nect a 0-25 ohm, 10 turn poton- (c)   2 HOUR light (green) 

|                                 tiometer (set for aero) to the            comes on. 
two leads marked two (2) hours - 
one lead should be connected 
to the wiper.    This will be 

| _ , : ——  
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OPERATIOM 
5.0  (oontinued) 

deslgTiated as the (A) potentiometer, 
Short the two leads marked ten (10) 
minutea. Connect another 0-25 ohm, 
10 turn potentiometer (set for 
zero ohms to the two leads marked 
one (1) hour. Connect one lead to 
the zero end and the other lead to 
the wiper end. This will be desig- 
nated as the (B) potentiometer, 
(Leave potentiometers connected). 

Throw the power switch to the ON 
position on both the 2 HOURS and 
10 MIN Hot-Wire Liquid - Gas 
Detector amplifiers in the Cabinet- 
Amplifier Rack (7-68371) 
in the Transfer Room. 

OBSERVE 

5.1 Slowly increase the resistance  (a) 2 HOURS light (green) 
of the MA" potentiometer until goes off. 
the 2 Hour light goes off and 
the 1 Hour light cornea on.     (b) 1 HOUR light (green) 

comes on. 

(c) Calibrated dial on the 
potentiometer indicates 
approximately 10 ohms. 

5.2 Connect the two Special d-c    (a) Both meters indicate 
Voltmeters to tho LNj Supply aero volts. 
Solenoid plug. (Liquid Oxy- 

- gen Storage Area) One meter 
should be connected across 
the VENT solenoid pin and 
-28 volt bus and tho aecond 
meter should be connected 
across the PHESS. pin and the 
-28 volt bua. (Leave motera 
connooted through step 5.5). 

• 
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W 

5.3 

OPERATION 

Slowly increase the roslstanca 
of the (B) potentiometer vmtil 
the 1 Hour light goes off and 
the 10 MIN light comes on. 

5.-4 

5.5 

Connect a third 0-25 ohm, 
10 turn potentiometer 
(set for zero) to the loads 
marked ten (1C) minutes at 
the Super Cooler.  (Leave 
potentiometer connected). 

Slowly increase the resis- 
tance of the potentiometer 
(step 5.^) until the 10 
KLN light goes off. 

OBSERVE 

(a) 1 HOUR light (green) 
goes off. 

(b) 10 MINUTES light (red) 
comes on. 

(c) Calibrated dial on 
potentiometer indicates 
approximately 10 ohms. 

(d) Each meter indicates 
28 volts ic. 

(a) No panel indication. 

5.6 Disconnect the three poten- 
tiometers and two voltmeters« 
Reconnect wires disconnected 
in step 5*0. 

Dump Vftlve 

6.0 Connect a Special d-c 
voltmeter across the positive 
input pin of the Dump Valve« 
solenoid and the -28 volt bus. 
(Test Stand Area).  (Maintain 
this connection through step 
6.2). 

6.1 Throw the DUMP VALVE switch 
to the open position. 
(Momentary type switch will 
revert to center position 
when released). 

(a) 10 MINUTES light goes 
off. 

(b) Each meter indicates 
28 volts dc, 

(a) No panel indication. 

(a) Meter indicates 
volts. 

zero 

(a)    Meter indicates 28 
volts dc. 

FORM NO. A-702-1 I 
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6.2 

6.3 

6.4 

6.5 

6.6 

7.0 

7.1 

7.2 

OPERATION 

Throw the DUMP VALVE switch 
to the close pooitior.. 
(dwitch reverts to coiitcr 
position whon reloysed). 

Install a Jumper between the 
+2ß volt input to the Dump 
Valve solenoid and the ^10 
limit switch output, (uei&ove 
jumper after indication). 

Install a jumper between the 
positive input pin of the 
Duir^ Valve solenoid ^nd the 
NO limit switch output. 
(Leave jumper in until 
step 25.19/. 

Throw the DUMP VALVE switch 
to the' open position. 
(Momentary type switch will 
revert to center position 
when reloaswd. 

REP0RT__A^;-j?7-CC7_ 
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OBSERVE 

(a) i'ißter indicates zero volts. 

(c.) DUMP VALVu CLOSED light 
(amber) comes on. 
(iight goes off). 

(a) Ko panel Indication. 

(a) DUMP VALVE OPEN light 
(green) oomea on. 

Throw the DUMP VA1.VE switch    (a) 
to the close position. (Switch 
reverts to center position when 
released). 

DUMP VALVE OPEN light 
(green) goee off). 

KU h Drair. Valve 

Apply 28 volts do to pin Y    (a) 
of P105 at the Purge Auxll- 
liary Control Box (27-69173) 
in the Cabinet-Amplifier ftaok 
(7-68371) in the Transfer 
Room, (Remove after 
indication) 

FILL & DRAIN VALUE OPEN 
light (green) comes on, 
(Light goes off). 

Apply 28 volts dc to pin Z of 
P105, (Remove after 
indication). 

(a) FILL & DRAIN VALVE 
closed light (amber) comas 

(Light goea off). on. 

Apply 2S volts dc to pin P of  (a) 
Jill in tho JA1 No. 1 Lsunohsr 
Box, (Remove after indication). 

FILL 6 DRAIW VALVE OPEN 
light (green) comes on. 
(Light goea off.) 

FORM NO. A-702-1 

,i>..i4.--;.i-Ju.:.--^^.:i;i^'t.>^.-^.. ■•-■■.<: -■■:■■,.■-.■■■ ■.-■.-■:.'■.■,  -^--:.^^^,:JW frlF^tf^^^-'- ■ -■■  ■■ '■■■■^■■. • .^aft^-^r..:.^ 
t^^^^^^J^^xJ^^lrt*!*^*^™^.^^  ..-^..--.tiril.^^U^^^-^af^^fry^^^ir-Y.Vr.imfa.f^^ 



() 

CONVAIR 

o 

* 

ASTRONAUTICS 

REPORT 

PAGE, 

A&W7-007 

12 

OPERATION OBSERVE 

7.3 Apply 7B volts dc to pin r 
on Jill. (Remove aftor 
indication). 

(a) Fill & DRAIN VALVE CLOSED 
light (amber) con»8 on. 
(Light goos off.) 

7.4 Install a jumper between 
pin H of P106 and pin Y 
of P105.  (Romove the ju:apcr 
eifter step 7.6) 

(a) No panel indication. 

7.5. Throw the FILL & DRAK VALVE 
awitoh to the open position, 
(Then releaee). 

(a) FILL & DRAIN VALVE OPEN 
light (green) comes on. 

7.6 Throw the FILL & DRAIN VALVE 
awitoh to tha closp position. 
(Then releaoe) 

(a) FILL & DRAIN VALVE OPEN 
light (green) goea off.   1 

7.7 Connect a d-c voltmeter across 
pin H of P106 and tround. 
(Maintain this connoction 
through atep 7.9). 

(a) Meter indicates zero 
volts. 

7.8 Throw the FILL & DRAIN VALVE 
switch to the open position. 
(Then release). 

(a) Meter indicates 28 volts 
d-c. 

7.9 Throw the FILL & DRAIN VALVE 
switch to the close position, 
(Then release). 

(a) Meter indicates zero 
volts. 

7.10 Install a jumper between pin 
H of P106 find pin Y of P1C5. 
(Leave jumper in until atep 
25.19). 

op^rftHflwa JWr ^g 
3e0 Throw the OPERATIONAL 

POWER switch to the on 
position. 

^) No indication. 

Ö.1 

• 

Install a jumper between pina 
k and A of PUO« (Remove 
after observation). 

(a) VALVE CONTROL PRESSURE 
ON light (green) oomea 
on, (Light goes off). 

FORM NO. MOM 
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OPERATION 

£.2      Apply +28 volts ^c to pin V 
of P42 et the Hydravlic Gon- 
oolo.     (ijjjconnect 
raoQentoriiy,   then reconnect. 
Leave connoc^ed until otop 

8.3      Throw the OPLW.TICNM. PC'i'R 
awltch to the ofr por.itlcn. 

8»4      Install a jumper betweon pins 
k tind A of Pll".     (:.',J?V3 5n 
until jtep 8.1C,.) 

8.5      (a)    Throw the OPElWTIOIiAL 
POWER Bid.tch to t.he 
on pogir^or. 

(b) Turn thfl T^ST POSITION 
svrttch to tho on posi- 
tion  (then off). 

C.6     Diaoormoct +28 volts do from 
pin V of P42 (Step 8,2). 

8.7     Apply +28 volts do to pin If 
of P201 at, t,ho Pnöt.unnti.i Aux 
Gonao.'.f.     (27-69127). 

8.8 Disconrioct the +23 volt-,: .ic 
from pin Yof P2C1 (Jluöp 3.7), 

8.9 Turn the TJSüT F0JITI0r< 
awitch to tho on position. 

8.10    RouiovQ the jumper bet'.;oen 
p^.ns k and h of F110 (Step 
8.4). 

OBSERVE 

(p)     MT.'JSTLK PRESSURIZED 
11 ^ht  (^reen) comes on. 
U.ieht goes off 
raoiaentnrily,  then cornea 
b^e'e on.) 

(. ) ^o indication. 

(a)    VM.VE CONTROL PRESSURE ON 
ü^ht  (green) comes on. 

(o)    OPKRATTON/VL POv-ra ON 
light  (green) comes on. 

(b)    »Jo Indication. 

(a)    No indication. 

(a) OPERATIONAL POl/ER ON 
light  (groen) goes off. 

(b) MISSILE PRESSURIZED 
light  (green) goes off, 

(-.)    No indication. 

(a) TioT POSITION ON light 
(rod) cornea on. 

(b) OFiRATIONAL PO'AER ON 
light (green) cornea on. 

(a)    VALVE CONTROL PRESSURE 
Obi light (green) goes off. 

.FORM NO. A-702-1 
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Airborne (A-B) Value 

9.0 Apply +28 volts de to pin T 
of P105 at the Purge Auxilliary 
Control Box (27-69173) ir tbo 
Cabiiwt-Amplifier Rack 
(7-68371) in the Transfer 
Room. (Romove after in- 
dication). 

9.1 Apply +28 volts do to pin U 
of P105. (Remove after 
indication). 

9.2 Apply +28 volts do to pin m 
of Pill in the JA1 NO. 1 
Launcher Box, (Remove after 
indication). 

9.3 Apply +28 volts do to pin n 
of PHI. (Remove after 
indication). 

9.4 Instan a jumper between pin ' 
B of P106 and pin T of P1C5. 
(Leave jumper in until .'. ,, 
stop 25.19). 

9.5 Throv A-B VALVE switch to the 
open position. (Release) 

9.6 * Throw A-B VALVE switch to the 
close position. (Release) 

9.7 Throw the A-B VALVE switch to 
the open position. (Release) 

9.8 Throw the OPERATIONAL POWER 
switch to the off position. 
(Return to the on position 
after observation) 

(a) 

(a) 

(a) 

(a) 

REPORT. 

PAGE- 
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OBSERVE 

A-B VALUE OPEN light 
(green) comes on.  (Light 
goes off). 

A-B VALVE CLOSED nght 
(amber) comes on, (Light 
goes off), 

A-B VALVL OPEN light 
(green) comes on, (Light 
goes off). 

A-B VALVE CLOSED light 
(amber) comes on (Light 
goes off.) 

(a) No panel indication. 

(a) A-B VALVE OPEN Ught 
(green) comes .on. 

(a) A-B VALUE OPEN Hght 
(green) goes off. 

(a) A-B VALVE OPEN Ught 
(greon) comes on. 

(a) OPERATIONAL POWER ON 
light (green) goes off. 
(Light comes on). 

(b) FILL & DRAIN VALVE OPEN 
light (green) goes off. 
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- - Pymp Inlat V^ye (1^3) 

1C.D Connact a apeoial d-c volt~ 
meter acjroaa pin W (+) und 
pin X (-) of P109 at the 
liquid Oxygen Transfer Unit. 
(Maintain this connection 
through step 10.2), 

(a) iMeter indicates zero 
volts. 

10.1 Throw the POMP INLET VALVE 
switch to the close position. 
(Momentary type switch 
returns to center when 
released). 

(a) Meter indicates 28 
volts do,           .  j 

10.2 Throw the PUMP INLET VALVE 
switch to the open position. 
(Release.) 

(a) Meter indicates zero      j 
volts. 

10.3 Install a jumper between pin W 
.of P109 nnd pin 0 of P110. 
(Leave jumper in until step 
2^.19). 

(a) No panel indication.      j 

Ttopms MY<? (W-l) 
11.0 Oonneot a d-c voltmeter 

across pin 0 (+) and pin 
X (-) of P110 at the Liquid 
Oxygen Transfer Unit. 
(Maintain this connection 
through step 11,A). 

(a) Meter indicates zero      { 
volts.                j 

> 

11.1 Connect a d-o voltmeter 
across pin H (+) of P110 
nnd pin X (-) of P109. 
(Maintain this connection 
during the following step.) 

(a) Meter indicates aero 
volts. 

11.2 Throw the THROTTLE VALVE 
switch to the open posi- 
tion. (Release after 
observation - suitbh will 
return to center position.) 

(a) Both meters (Steps ll,0 
and 11.1) indicate 26 
volts dc. (Both meters 
indicate zero volts.) 

FORM NO. Ä-702-1 
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OPERATION OBSERVE 

11.3 Connect a d-o voltmeter in) Meter indicates aero 
across pin N (+) of P110 volts. 
nnd pin X (-) of P109. 
(Maintain this connection 
during the following stop.) 

11.4 Throw the THROTTLE VALVS (a) Both meters (Steps 11.0 
switch to the close posi- and 11.3) indicate 28 
tion. (Raleaoe after volts dc. (Both meters   i 
observation - switch will indicate zero volts.) 
return to center position.) 

11.5 Inatall a Jumper between pin 
K of P110 and pin Q of P109 
and another junper between 
pin H of PUG and pin P of 
P109. (Leave both junpers 
in until step 2^.19.) 

iftWP l& 

(a) No panel indication. 

12.0 Install a Jumper between 
terminals TB2 and TB3 
(Pump LC) at the Tactical 
Switch Panel. (Remove 
the Jumper after step 
13.10). 

(a) No panel indication. 

12.1 Throw the THROTTLE VALVE (a) THROTTLE L0-1 OPBH 
switch to the open posi- light (green) comes on. 
tion and hold actuated (Light goes off.) 
until observations are 
completed. (Switch (b) After approximate^ 5 

• returns to center position seconds, THROTTLE VALVE 
when released.) POWER ON light (green) 

comes on. (Light goes • 
off.) 

12.2 Throw the THROTTLE VALVE (a) THROTTLE LC-1 CTflSBD 
switch to the close posi- light (amber) comas on. 
tion and hold actuated (Light goes off.) 
until observations are 
completed. (Switch (b) After approximately 5 

> 
1 returns to center posi- seconds, THROTTLE VALVE 

tion when released.) POWER ON light (green) 
comes on. (Light : :'■ 

goes off. 

i ■ 

FORM NO. «•702-1 
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OPERATION OBSERVE 

12.3 Presa the PUMP LC START 
button. 

(a) 

(b) 

PUMP LC POWER ON light 
(grain) comes on, 

THROTTLE VALVE POWER OK 
light (green) comes on. 

12.A Throw the THROTTLE VALVS 
switch to the open poaltion 
and hold actuated until 
observations ere completed. 

(a) fflROTTLE LC-1 OPEN light 
(green) comes on.  (Light 
goes off,) 

(Switch returns to center (b) PUMP LC POWER OH and 
position when releaaod.) THROTTLE VALVE POWER ON 

lights (green) remain on. 

12.5 Throw the THROTTLE VALVE 
switch to the close position 
and hold actuated until 
observations are completed. 

(a) THROTTLE LC-1 CLOSED 
light (amber) conies on. 
(Light goes off,) 

(Switch returns to center (b) PUMP LC POWER ON and 
position when released,) THROTTLK VALVE POWER ON 

lights (green) remain on.  ' 

12.6 Press the PUMP LC STOP 
button. 

(a) PUMP LC POWER ON light 
(green) goes off. 

• (b) THROTTLE VALVE POWER ON 
light (green) goes off. 

12.7 Press the PUMP LC START 
button. 

(a) 

(b) 

PUMP LC POWER ON light 
(green) comes on. 

THROTTLE VALVE POWER ON 
light (green) comes on. 

( 12.8 Throw the 0?ERATI0ML POWER 
switch to the off pocition. 
(After observation, throw 
switch on again,) 

(a) 

(b) 

OPERATIONAL POWER ON 
light (green) goes off, 
(Light comes on.) 

PUMP LC POWER ON and 
THROTTLE VALVE POWER ON 

- 

lights (green) go off. 

FORM NO. A-702-1 
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13. C 

13.1 

13.2 

13.3 

13.A 

13.5 

OP-JIA-TDN 

Pia.nj: "JiiLLB 

Install a jumjx'r botvoon (a) 
terminals 7^2 and TB3  (Pump 
LA) oni another Juj^jxjr bot.raen 
torminala TB2 nnl TB3 (Purap 
LB) at  the Tuctl^d Jv:' !,ch 
Praiol.    (liOivo both .la'ipora 
in until apocifiod during 
the folloving proceiuro.) 

ons:;D.v£ 

Mo panel indication. 

PrQjJ the PW1PVJ LA f.ND LB 
JIART button. 

(a) 

(b) 

Diaconneot the jumper (atap 
13.0) betwoan 782 and TB3 
(Pump LA) U'O tho Tactical 
Switch Panel. (Reconnect 
Jumper after next strp 
is complete.) 

Press the PÜMP3 U AND LB 
JTART button. 

PUKP LB PO'JER ON light 
(grecr) conoj on. 

Aftor n delay of 
toproxijifitoly 5 aecoris: 

PUKP LA P0..KR ON light 
(green) comes on. 

(a) No panel indication. 

(a) PUMP LB POWER ON light   ' 
(•-re en) come a or. 
(Aft'ir ^pjyroxiiaa toly 10 
soon Is thn» ii.^it noes off0 

RocDnnoct Jumpor diaconrocted (a) No panel inlicr.tion, 
in Step 13.2. Disconnect tho 
jumper (Step lj.() between 
terminals rE2 and TB3 
(Pump LB). (Rcoonr-ect 
jumper after next stop ia ' 
complete.) 

Press the PUMPS LA AND 
LB START button. 

(a) No panol indication. 

FORM NO. A-702-1 
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13.6 Reoormect the jumper (a) PUMP LB POWER ON light 
dlsoonneoted in 3tep 13.4. (green) cornea on. 
Press the POMPS U AND LB 
START button,. (b) After £ ielay of 

approxiinptoly 5 seconds t 
PlfilP LA P0V£R ON light 
(green) comes on. 

13.7 Prew the PUMPS LA and (a) PUMP LB POWER 0» light     ! 
LB STOP button. (freen) goes off. 

(b) PUitf LA POWER ON light 
(green) goes off. 

13.8 Press the PUMPS LA (a) POMP LB POWER ON light 
and LB START button. (greor) comes on. 

(b) Aftor a delay of approx- 
imately 5 aocondst 
PUMP LA POWER OK Uaht 
(green) comes on. 

13.9 Preso the PUMP LÜ START 
button. 

(a) No panel indicetion. 

13.10 Throw the OPiÄATlONAL POVJiH (a) OPERATIONAL POWER ON 
switch to the off position. light (green) goes off. 
(After observation, throw (Light comes on). 
the switch on again). 

w                                     1 

(Remove the three jumpers at (b) POMP LB POWER ON and POMP 
the Tactical Switoh Panel that s LA POWER ON lights (green) 
V9V9  connected in Steps J.2.C go off. 
and 13.0.) 

£mfiSLJ&x&äJsits& 

1^.0 Connect a special d~o volW - (a) Bota meters indicate 
meter across pin R (+) and aero volts. 
pin Z (-) of P109, and another 
special d-c voltmeter across 
pin N of P109 and pin X (-) of 
PUG. (Maintain these con- 
nections through step 14.3). 
(llio negative sifles of the • 

meters may be left conneated 
to the X pin on P109 and P110 
until Step 21.3 is completed). 

FORM NO. A-702-1 
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U.2 

U.3 

15.C 

15.1 

15.2 

15.3 

16.0 

16.1 

OPERATION 

Throw the PUMP BYPASÖ. VAXVFJ 
switch to the open poaltion. 

Throu the QPFJW TIONAL POWER 
switch to the off position. 

REPORT ^N-27-0p_7. 
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OBSERVE 

(a) Both meters indicate 
28 volts dc. 

(a) OPERATIONAL IJvKR ON 
light (green) goes off. 

(b) Both motors indicate 
zero volts. 

Throw the PUMP BYPASS VALVES (-.) Brth waters indicate 
switch to the close positior.    7.01*0 volts. 

Outlet Valves LAH •..<;) 1 

(a) 3ot;i meters indicate 
zero volta. 

Connect a special d-c 
voltmeter across pin 
S (+) and pin X (-) of 
P1C9, and another special 
d-o voltmeter ucroas pin 
0 (+) of P1C9 and pin X (-) 
of P11C.  (Maintain these 
oonnootions through step 
15.3). 

Throw the PUMP OUTLET VALVES (a) Both meters indicate 
switch to the open poaition. zero volts. 

Throw the OPSRATIONAL PO'.JER  (a) OPERATIONAL POWER ON 
switch to the on positior, light (green) comes on. 

(b) Both meters indicate 
28 volts dc. 

Throw the PUMP OUTLET VALVES (a) Both meters indicate 
switch to the close position. zero volta. 

Cooler Inlet Valve LC-2 Switch 

Connect a special d-c volt-  (a) Mater indicates 
meter across pin H (+) and aero volts, 
pin X (-) of P109. (Maintain 
this connection through step 
16.3). 

Throw the COOLER INLET LC-2  (a) 
switch to the oper. pouition. 

Motor indicates 
28 volts do. 

FORM NO. A-702-1 
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16.2 

16,3 

17.0 

17.1 

17.2 

18,0 

OKiBATIGN 

Throw the OPERA TIONAL POl-iER 
switch to tho off position. 

Throw tho COOLER INLET LG-2 
awitch to the close position. 

OBSERVE 

(a) OPERATIONAL POWER ON 
light (green) goes off. 

(b) Meter indloatea 
zero volts. 

(a) Meter indicates 
aero volts. 

Pump Outlet Valve (LR-A) 

Connect a special d-o 
voltmeter across pin C (+) 
and pin X (-) of P109. 
(Maintain this connection 
through step 17.3). 

Throw the PUMP OUTLET LR-A 
switch to the open position. 

Throw the OPERATIONAL POWER 
awitch to the on position. 

(a) Meter indicates 
zero volts. 

17.3  Throw the PUMP OUTLET IJU4 
switch to the close position. 

(a) Meter indicates 
zero volts. 

(a) OPERATIONAL POWER ON 
light (green) comes on. 

(b) Meter indicates 
28 volts dc, 

(a) Meter indicates 
zero volts. 

Gravity Return Valve (I&.2) 

Connect a special d-o 
voltmeter across pin F (+) 
and pin X (-) of P109. 
(Maintain this connection 
through step 18,3) 

18 ol  Throw the GRAVITY RETURN LR-2 
awitch to the close position. 

(a) Meter Indicates 
zero volts. ' 

(a) Meter indicates 
28 volts dc. 

FORM NO. A-702-1 
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18.2 Throw the 0PERATT0NAL POWER 
switch to the off position. 

(a) 

(b) 

OPERATIONAL POWER ON 
light (green) goes off. 

Mater indicates 
zero volts. 

18.3 Throw ths GRAVITY RETURN UU2 
switch to the open position. 

(a) Meter indicates 
zero volta. 

fmj) W ftpeeci Cprjti-p; 

19.0 Throw the OPERATIONAL POWER 
switch to the on position. 

(a) OPERATIONAL POWER ON 
light (green) comes on. 

19,1 Connect a special d-o 
voltmeter across pin Ü (+) 
and pin X (-) of P110. 
(Maintain this connection 
through step 19.7). 

(a) Meter indicates 
zero volts. 

19.2 Connect a spedlal d-c 
voltmater across pin P (+) 
of P110 and pin X (-) of 
P109. (Maintain this con- 
nection through step 19.7). 

(a) Meter indicates 
zero volts. 

• 

19.3 Press the PUMP LG SPKF.D 
INCREASE button. 
(Release). 

(a) Meter on pin C (Step 
19.1) Indicates 28 
volts de.  (Meter indi- 
cates zero volts.) 

• 

19.-4 Press the PUMP LC SPEED 
DECREASE button. 
(Release.) 

(a) Meter on pin F (Step 
19.2) indicates 28 
volts dc,  (Meter indicatec 
zero volts,) 

19.5 Press both PUMP LC SPKKT) 
INCREASE button nrvi PUMP 
LC SPEED DECREASE button 
simultaneously. (Release) 

(a) Both meters indicate 
zero volts.  (Either 
meter may deflect mo- 
mentarily while pressing 
or releasing switches.) 

19.6 Throw the OPERATIONAL POWER 
switch to the off position. 

(a) OPERATIONAL POWER ON 
light (green) goes out. 
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OPKRATION OBSERVE 

19.7 Press the PUMP LC SPEED (a) Both meters indicate 
INCREASE button (rolease). zero volts at all 
Presa the PUMP LC SPEED tilDöSo 

DECREASE button (release). 

&BB fteturp V^y? 05=1} 

20.0 Connect a special d-c (a) Meter indicates zero 
voltmeter aorosa pin Y (+) volts. 
and pin X (-) of P109. 
(Maintain this oonnoction 
through step 20.l). 

20.1 Throw the PUMP RETURN UR-l (a) Meter indicates 28 
switch bo the open position. volts de. (Meter indi- 
(Return switch to the close cates zero volts.) 
position.) 

QYeptwd Mvp iW-l) 

a.o Connect a special d-c (a) Meter indicates zero 
voltmeter across pin K (+) volts. 
nnd pin X (-) of P109. 
(Maintain this connection 
through step 21.2). 

21.1 Throw OVERBOARD LM-1 switch (a) Meter indicates 28 
to the open position. volts dc. 

21.2 Throw OVERBOARD LM-1 switch (a) Meter indicates zero 
to the close position. volts. 

21.3 Install a jumper between 
pin K and pin $ of P109. 
(Remove the jumper after 
step 2^.19). 

Pre-^i; 

(a) No panel indication. 

i 

i 

22.0 Connect a d-c voltmeter (a) 
• 

Meter indicates zero 
across pin r (+) of P201 volts. 
at the Pneumatic AUK Console 
and -28V DC bus. (Maintain 
this connection through 
Step 22.3). 

I I 
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OPERATION OBSERVE 

22.X Throw the PRE-FILL awitoh 
to the on position. 

(a) 

(b) 

PRE-FILL light (green) 
comes on. 

Meter Indicates 28       | 
volts de.              i 

22,2 Throw the PANEL POWER ewitoh 
to the off poaition. 
(Return to the on position 
after observations.) 

(a) 

(b) 

(c) 

(d) 

PANEL POWER light (green) 
goes off.  (Light 
comes on.) 

TEST POSITION ON light 
(red) goes off. 
(Light comes on). 

PRE-FILL light (green) 
goes off.  (Light cornea 
on). 

Meter (Step 22.0) 
indicates zero volts, 
(Meter indicates 23 volta). 

22.3 Throw PRE-FILL switch to 
o$C poaition, (Disoonnect + 
side of meter from P201-r 
after observations). 

(a) 

(b) 

PRE-FILL light (green) 
goes off.             j 

Mater indicates zero 
volts dc. 

SSflB 2 fisrm^sten 

23.0 Connect a d-o voltineter 
across pin q (+) of P2C1 
at the Pneumatic Aux. 
Console and -28 bus. 
volts dc. (Maintain 
this connection through 
step 23.4). 

(a) Meter indicates zero     i 
volts.                 j 

• 
23.1 Throw the STEP 3 PERMI33I0N 

switch to the on position. 
(a) STEP 3 PERMISSION light 

(green) cornea on. 

I 

• 

• 

(b) Meter indicates 28      j 
volts dc. 
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OPERA riON 

PhrDW f-v; PANEL FOVv.Z 
switch ■.") "ihu or" po^i'-lon. 
(Rotam T.O on position 
aftor observations). 

Throw the STEP 3 PERMISSION 
switch to the off position. 
(Dioconneot motor after 
observations.) 

Tbrov the OPEFiATIONAL POVJER 
evjtoh to the on position. 

REPORT. 
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OBSERVE 

(E)    PANEL PO^JER light  (groen) 
goes off.    (Light cornea 
on.) 

(b) TEST POSITION ON light 
(red) goes off.     (Light 
comes on), 

(c) STEP 3 PEPJ1IS3I0N light 
(green) goes off.     (Light 
comes on). 

(d) Meter (Litop 23.C) indicates 
zero voltü.     (Meter 
indicates 2Ü volts.) 

(a) STEP 3 PERMISSION light 
(green) goes off. 

(b) Meter indicates zero 
volte, 

(a) OP^lUriONAL POWER ON 
light (green) comes on. 

SmerKenoy Circuit 

NOTE: Steps 24.0 through 24.5 verify 
that the jumpers instaJj.ed in previous 
stops are still connected. 

Throw the PUMP INLET LF-3 
switch to the close position, 
(fhrow to open poüition and 
relanoe,) 

Throw the THROTTLE LC-1 
switch to the close position, 
(•tele-is'?,) fhrow to open 
poa.l tlon.  (Release,) 

(a) PUMP INLET LR-3 CLOSED 
light (amber) comes on. 
(Light goes off.) 

(a) THROrTLE LC-1 CLOSED 
light (amber) cornea on. 
(Light goos off.) 

(b) THROTTLE LC-1 OPEN 
light (green) comes on. 
(Light goos off.) 

FORM NO. A-702-1 
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24.2 

24.3 

24.4 

24.5 

24.6 

Throw the DUMP WLVE switch 
to  the open maition. (Throw 
to oho close position and 
release,) 

Throw the A-B VALVE switch 
to the open pofiibion. 
(Throw to -.ihe close posi- 
tion and release.) 

RFPflflT     AZ.i~J /-007 

2': PAGE. 

OPERATION 

Thro'F t'^ ^V:HFV).iR) LNI-I (G) 

.■switch  0-) r.''-' ojx^n pooition. 
(Throw to uh« close posi- 
tion.) 

OBSERVE 

'JTr'PJEn.V-LD  LiM-1 OPEN 
light (green) roraoa on, 
(Light goos oil.) 

(a) DUf-IP VALV?: OPEN light 
(green) noraoj on. 
(Li^ht gooa off.) 

(a) A-B VALVE OPEN light 
(groon) coneD on. 
(Light goes off.) 

Throw the FILL ft DR/vIN VALVE  (a) 
awibch to the open position. 
(Throw to t.ho olnso position 
and rolease,) 

FILL & DRAIN VALVE OPEN 
light (green) conies on, 
(Light goea off.) 

NOTfc: At this point, all lights 
li:!t,od under OBSERVE 24.C 
through ?Jit5  should be off. 

Press EMERGENCY button. 
(Release.) 

(a) EMERGENCY light (red) 
coinec or, 

(b) OPERATIONAL POWER ON 
light (greer) goes off. 

(c) PUMP INLST LR-3 CLODSD 
light (einher) comos on. 

(d) THROTTLE LC-1 GLOBED 
light (amber) comes on, 

(e) OVERBOARD LM-1 OPEN 
light (groen) cones on. 

(f) DUMP VALVE OPEN light 
(groen) comes on. 

(g) A-B VALVE OPEN light 
(green) comas on, 

(h) FILL & DRAIN VALVE OPEN 
light (green) comes on. 
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ZA,7     Throw the PUMP INLET LR-3 
switch to tho opon position. 
(Release.) 

2A.3  Throw the PUMP INLaT LR-3 
switch to the close position. 
(Release.) 

2^.9  Throw the THROTTLE LC-1 
switch to the opon position. 
(Release.) 

RFPnBT AZN-27-007 

27 PAGE_ 

2A.10- Throw the A-B VALVE 
avdtch to the close position. 
(Release.) 

2^.11 Throw the FILL & DRAIN VALVE 
switch to the close position. 
(Release.) 

2^.12 Throw the DUMP VALVE switch 
to the olooe position, 
(Release.) 

2^.13 Throw the DUMP VALVE switch 
to the open position. 
(Release.) 

2^.14 Press and hold EMERGENCY 
RESET button. 

OBSERVE 

(a) PUMP INLET LIU3 CLOSED 
light (amber) goes off. 

(.-..) PUMP INLET LR-3 CLOSED 
light (ambor) comes on. 

(a) THROTTLE LC-1 CLOSED 
light (amber) goes off, 
(Light comes on.) 

(b) THROTTLE LC_1 OPEN 
light (green) comes on. 
(Light goes off.) 

(a) A-B VALVE OPEN light 
(green) goes off. 
(Light comes on.) 

(a) FILL & DRAIN VALVE OPEN 
light (green) goes off. 
(Light comes on.) 

(a) DUMP VALVE OPEN light 
(green) goes off. 

(a) DUMP VALVE OPEN light 
(green) comes on. 

(a) EMERGENCY light (red) 
goes off. 

(b) THROTTI£ LC-1'CLOSED 
light (ambe'r) goes off. 

(o) OVERBOARD LM-1 OPEN 
light (green) goes off, 

(d) A-B VALVE OPEN light 
(green) goes off. 
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2A.15 

24.16 

24.17 

24.18 

OPERATION 

Relonso EMEROiWCY RESEi1 

button. 

Throw oha PUMP INLüiT LR-3 
avdtch to ohe opon posiuion. 
(Rcloase.) 

Throw the DUMP VALVE switch 
to the close position. 
(Rolcase.) 

Throw the A-B VALVE switch 
to the close position. 
(Releaae.) 

OBSERVE 

(a)    OPERATIONAL PÜ„ER ON 
light  (^recn) coiaaa on. 

(a)    PIMP LR-3 V;.LV'-. ObJjr.D 
iighb   (tbiiber)  goes off. 

(e)    DUMP VALV^ OPEN li.^ht 
(^reen) t,'^c3 off« 

(a)    A-B VALVE OPKN light 
(^reen) goua off. 

24.19   Remove the following Juraporss     (a)    No indication. 

P109-W to P11C-G (atop 1C.3) 
P109-Q to P11C-N (Step 11.5) 
P1C9-P to PliG-H (itep 11.5) 
P109-K to PlC9-a Ütep 21.3) 

Liüdd QKtm LgasUBäifi&tflca 

25.C 

25.1 

Throw the A-B VALVE switch 
to the open position. 
(Release.) 

(a)    A-B VAx.Vi j?hM li^ht 
(f^reen)  COIUJS or.,     (idquid 
OaQr-jn TrJilcirj Fi-.nol) 

DiEconnoct plug P102 from the    (a)    No indications. 
Propellont Level Control Unit 
(7-43022) in the Cnbinet- 
Amplifier Rack (7-6837].) in 
the Transfer Room.    Connect 
ohnuneters between pins n and 
k, p and k, u and k, v and k 
on P102. (Remove after Stop 
25.4). 

25.2 Throw the four LIQUID OXYGEN 
LEVEL PROBES switches on the 
Propellant Level Simulator 
Panel in the Signal Rospondor 
Trailer to the LIQUID position. 

(a) All me&ers indicate 
Z,^ ohms. 
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25.3 Throw the four LIQUID OXYGEN 
LEVEL PROBES switches to the 
QAS position. 

(a) All meters Indicate 
10 ohms. 

25.A Throw the four LIQUID OJHGEN 
LEVEL PROBEvS switches to the 
FAIL position. 

(a) All meters indicate an 
open circuit. 

25.5 Connect ohmneters between 
pins x and c, w end cy s 
and o, r and c on P102. 
(Remove after Step 25.8). 

(a) No indications. 

25.6 Ihrow the five FÜRT. LEVEL 
PROBES switches to the 
LIQUID position. 

(a) All meters indicate 
4? ohms. 

25.7 Throw the five FUEL LEVEL 
PROBES switches to the GAS 
position. 

(a) All meters Indicate 
10 ohms. 

25.8 Throw the five FUEL LEVEL 
PROBES switches to the 
FAIL position. 

(•0 All meters indicate an 
open circuit. 

25.^9 Apply +28 volts dc to pin 
J on P102. (Remove after Step 
25.16). 

(a) 95% light (red) cones on. 

25.10 

• 

Apply +28 volts dc to pin H 
on P102. (Remove after Step 
25.15). 

(a) 

(b) 

(c) 

(d) 

OVERFILLED light (red) 
comes on. 

95% light (red) goes off. 

A*B VALVE OPEN light 
(green) goes off. 

FILL St DRAB VALVE viPEH 
light (green) comes on. 

-• (e) DUMP VALVE OPEN light 
(green) comas on. 

FORM NO. Ä-702-1 
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25.11 Throw the A-B VALVE switch 
on the liquid Oxygen 
Tanking Control Conaole to 
the open position. (Switch 
returns to center when 
released.) 

25.12 Throw the FILL & DRAIN 
VALVE switch to the close 
position. (Switch returns to 
the center position when 
released). 

25.13 Throw the DUMP VALVE switch 
to the close position, 

, (Switch returns to center 
position when released). 

25.1A Press the EMERGENCY button 
on the Liquid Oxygen Tanking 
Control Console. (After 
observations are completed, 
press the RSSET button. 

O 

25.15 Remove 4-26 volts applied 
to pin H on P102. 

25.16 Remove ■♦•20 volts do applied 
to pin J o|k P102. 

OBSERVE 

(a) A-B VALVE OPEN light 
(green) comes on.  (Light 
goes off when switch is 
released.) 

(a) FILL 6 DRAIN VALVE OPEN 
light (green) goes off, 
(Light comes on when 
switch is released.) 

(a) DUMP VALVE OPEN light 
(green) goes off, 
(Light comes on when 
switch is released). 

(a) EMERGENCY light (red) 
comes on, (Light goes 
off). 

(b) TEST POSITION ON light 
(green) goes off, 
(Light comes on.) 

(o) OPERATIONAL POlffiR ON 
light (green) goes off. 
(Light comes on). 

(d) A-B VALVE OPEN light 
(green) comes on. 
(Light goes off). 

(a) OVERFILL light (red) 
goes off. 

(b) "9556" light (rod) 
comes on. 

(a) "9556" light (red) 
goes off. 
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OPERATION 

25.17 Throw tho FJIL &  DRAIN 
VALVE auitch to tho close 
position.  (Polenae,. 

25.18 Throv the Dl'l-iP VALVE switch 
to the cloae position. 
(Reloaae). 

25.2C 

25.21 

OBSERVE 

(a) FILL 2c DPJiLN V.1LVE OPEN 
light (^reen) goes off. 

(a) DUMP VALVE OiEN light 
(groan) goes off. 

25.19 Romovo the following Jumpere:  (a) No panel indication. 

F106-H to P105-Y (Stop 7.1C) 
P106v>B to P1C5-T (Step 9.A) 
Dump Velve Solenoid to OPEN 
light (Step 6.4) 

By use of a jusiper nnd en    (a) 
ohmmeter, check the continuity 
of the wires originating from 
the following pine on P1C2 to 
their reapentive tenuini-ting 
points in the Blockhouse; 
pins A, E, C, D, E, F, G, L, 
H, N, 0, P, Q, R, S, T, U, 
V, Y, 2, a. 

Connect one end of an ohmmotar 
to pin e of P102 and one end 
of a jumpor to pin m of P52 
located in the Fuel Console in 
tho Blockhouae, Connect the 
other end of the ohmmeter and 
jumper to the following pina in 
their respective order. 

Jumper 

(a) 

(a) 
(b) 
(c) 

Ohmmeter 
f 

w 

pin 

Remove the ohmmeter and jumper. 

fcoter indicates 
circuit continuity 
in all cases. 

M&tor in-iicatoa circuit 
continuity for ull cases. 
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26.0 

26.1 

27.0 

27.1 

27.2 

0PERATI0H OBSERVE 

yhyqU:^ V^y? }\B%^ 

Connect 14 volts do between 
pins i (+) and X (-) of P109 
at the Liquid Oxygen Transfer 
Unit. 

Dieoonneot the 1A volts 
(Step 26,0). 

(a) THROTTLE VALVE METER on 
the Liquid Oxygen Tank- 

. ing Itetat  Panel indi- 
cates full soale deflec- 
tion. 

(a) THROTTLE VALVE METER 
indioatee zex-o deflec- 
tion. 

3t9r«ige Twfe fr^psvr? Mas, 

In the following steps, if the Lox Storage 
Tank Preasure Recorder has been removed 
from the Calibrating system, install a 
Jumper between terminals 3 and A on the 
Calibrating Panel.  (Z123) 

Meahanioally adjust the 
Storage Tank Pressure meter 
and the Lox Storage Area 
Pressure Recorder (if 
available) to zero PSI. 
(Located in the Blockhouse) 

Connect the Storage Tank 
Pressure Transducer (located 
in the Lox Storage Area) to 
a pressure signal source and 
throw the RUN-CALIB switch 
(located on the Pressure 
Calibration Panel) to the 
RUN position. 

With sero pressure on the 
Liquid Oxygen Storage Pres- 
sure Transducer, rotate th«» 
ZERO ADJ. until the Storage 
Tank Pressure Meter and the 
Tanking Pressure Recorder 
(if available) Indicate 
zero PSI. 

(a) Check gauge at the 
pressure source. 

(a) No panel indication 
necessary. 

(a) Meter indicates correct 
reading. 

FORM NO. «•702-1 

nmwiuwi.'""!"!"" iiinii    

iäiiMäiiii&hiiMaiia««-!^.-,...,..-,-»...^..-,««.,.-.'.^.'... .^•...--..■..■.,.. ^ -„^a.,.-,,.«.,-.,..^..,,,-. vfw.j.vi.ii^M^v.w-f.. ^.,.sv.... ■..^•■■■;,. '.-«ajaadasisj uiüiiöMbU(*tMüffltfiiiüßuat 



mff=aingfCT..,„-Hi>ft,^ttL'Jti4Ulw^ 

CÖNVAIR   .  ASTRONAUTICS 

REPORT. 

PÄGE_ 

ASN-27-CC7 

33 

OPERATION OBSERVE 

27.3 Adjust the proaoure signal (a) Chock gauge at the 
r.ource cormocted to the preaaure aourco. 
ouordtfo PreBöure Tranaduoer 
for 50 PSI on the Tranaduoer, 

27. A Adjust the FULL 3CALE (a) STORAGE TANK PRESSURE 
ADJUST control as required meter indicates full 
while obaerving the cor- scale deflection. 
rect moter indications. 

27.5 Throw the RUN-OALIB switch (a) No panel indication 
to the GALIB poaition. necessary. 

27.6 Adjust the CALIB-oTD. (a) The LIQUID OXYGEN 
Control on the Calibrating REC0RDEP indicates two 
Panel \Aile observing the major divisions less 
correct meter indication. than full scale deflec- 
Look thla control sfter tion. 
performing the adjuctinnnt. 

27.7 Throw the RUN-CALIB switch (a) No panel indication 
to the OFF po&ition. Dis- necessary. 
connect the pressure aignal 
source connected in Step 
27.1. 

MA^UQ Saafe kM Mlstäsi »                      t 

28.0 Insert a d-c voltmeter (0-30) (a) POWER ON light (gWn) 
into the Jacks provided on comes on. 
the Propellant Level panel in 

i the Signal Responder Trailer. (b) Meter indicates 
Throw the POWER switch on the 20 volts dc. 

. Propellant Level Simulator Panel 
in the Simulator Trailer to the 
ON position. Throw the POLARITY 
switch (Simulator Panel) to the 
MEG. position. Turn the NEQ. ADJ. 
control (Simulator Panel) until 
the voltmater (Simulator Panel) 
indicates -20 volts. Connect 
a d-o voltmeter between pins 
y and k on P102. (Remove 
after Step 28.2). 
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23.2 

23.3 

28.5 

29.0 

29.1 
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OBSKRVE 

Motsr Indiontoa aaro 
volts. 

Motor indicates 5 
voltn. 

OPERATION 

T'irn the NEC. TIT. control    (a) 
(Propellant Pen«}!) until 
the voltraet-Dr (Propellant. 
Panel) iniicntes zoro volts. 

TXVCM the POURITI ov/itch    (a) 
(Simulator Panel) to the POS. 
positions Turn the POJ. ADJ. 
(oiniT.litor Pr.nol) until tho 
voltmator (simulator Panel) 
Indicntaa +5 voltd. 

Apply 10V do to pin K on F102. (u) MIS3ILE TANK LtVEL 
INDICATOR indicates 
;.X% (liquid Oxygen 
Tanking Hater panel) 

28.4  Apply 20? do to pin X n P1C2. (a) 

Apply 22,5V dc to pin \{ on 
P1C2,  (^or.iovy voltago after 
obsorvatior). 

(a) 

MISSILE TANK LEVEL 
INDICATOR indicates 
100$. 

MliSIIi': TANK LEVEL 
INDlCArOR indicates 
105?. 

NOTEt Potentioraetors R13 and Pll in the 
Liquid Orytren Tanking motor panel 
should be adjusted to obtain the 
indioated observation if necessary. 

System Ijiririg 

Disconnect P1C2 from J1C2. 
(Amplifier Rack Cabinet) 
Discormoct P76B from J76. 
(Liquid Oxygen Tanking 
Gontrol-MetorQ Console) 

Connect an ohinmeter between 
pins J76-K and J76-G, 

(a) No panel indication 
neoessary. 

(a) Moter indicates 
circuit continuity 
for each connection. 

fo^^fej^...:;:.^.:-.;...^.■:.;;: ^ .- ^:-^. ■-:..■■-■ -'...i-.^-..-'. ■■   ■- .....:..-.-....!.- ■ .,;.:-    .   ~ ■.  ..., .-.. - ■ . ...... . . ■ ■ . . '-■■■    ..■-.. -  . ■ - ; ■ '^- ^   -^  .■ . ■ ■ 
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M 

I 

« , 

O 

29.2 

29.3 

OPERATION 

Connect a d-c voltmeter 
across pins R (+) anu A 
(-) of P110 at the Liquid 
Qj^ygen Transfer Unit. 
Connect a jumper between 
pins K and D of P76B at 
the Liquid OjQ'gen Tanking 
Controls-Meter Console, 

Connect a voltmeter across 
pins k (+) and S (-) of 
P110. Connect a Jumper 
between pins L and E of P76B. 

OBSERVE 

(a) Meter indicates 
20 volts do. 

(a) Meter indicates 
28 volts dc. 

Satisfactory completion of the foregoing procedure indicates thut the 
alectrical controls of the Liquid Oxygen  Tanking Control System are 
valid. Return all switches to their normal positions, disconnect all 
test equipoent and jumpers, secure the power sources, and return the 
system to its normal secured state. 

FORM NO. A-702-1 
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fc^i >Ct,r    ^rj^.   .^i.t     LIQUID OXYGEN 
Umm CONTROL. CONSOLE^ 

-■f ri   L    o. 

^ra.. nn  rk .  
.^-••.t,'or  
I:  •; .K'."i   ■"     
l<-l--   1r, ■;•" -le.!  

!  Jtr^j     ..o. 

1.0 

2.0 

3.0 

:(■•     »r 

• A.0 

5.0 

6.0 

7.0 

8.0 

:      9.o 
i 

i           10.0 

1           11.0 
1 

12.0 

13.0 
& ■ 

u.o 

Preparation       COMPLETE 

Panel Power       AVAILABLE 

Liquid- OjQrgen Missile Valve 
Heaters Circuit   .... SATI3FACT0RX 

Vent and Prassurization 
Valves Circuit   SATI5FACT0RI 

Valve Panel Lights Circuits   SATISFACTORY 

Super Cooler Liquid Nitrogen 
Supply Circuit  . . SATISFACTORY 

Dump Valve Circuit  SATISFACTORY 

Fill & Drain Valve Circuit  SATISFACTORY 

Operational Power Bus Circuit  SATISFACTCRY 

A-B Valve Circuit . . „  SATISFACTCRY 

Pump Inlet Valve Circuit  SATISFACTCRY 

Throttle Valve Circuit  SATISFACTORY 

Pump LC Circuit  SATISFACTORY 

Pumps LA and' 13  Circuit  SATISFACTCRY 

Bypass Valves Switch Circuit  SATISFACTORY 

FORM NO A-7021 
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Step No. 

15.0 

28.0 

29.0 

16.0 

17.0 

16.0 

19.0 

20.0 

a.o 
22.0 

23.0 

2A.0 

25.0 

26.0 

27.0 

TEST DATA SHEET 

Validation Performed 

Outlet Valves Switch Circuit   SATIJFACTORY 

Cooler Inlet Valves 
Switch Cirouiii  . t 

•      ••o..... 

....... 

Pump Outlet Valve Circuit 

Gravity Return Vr.lve Circuit  

Pump LC Speed Contirol Circuit  

Pump Return Valve Circuit      0  , 

Overboard Valve Circuit .    . 

Pre-Fill Circuit   

Stet 3 Permiasion Circuit    . 

Eiuere«in:y Circuit    ..... 

Liquid Oxygen Level Circuit 

Throttle Valve Meter Circuit 

Storage Tank Pressure 
Meter Circuit    .  . .  , 

Missile Tank Level 
I    Indicator Circuit 

System Wiring Circuits 

SATIC'ACrORY 

SAriC^.CiXRY 

SATISFACTORY 

SAriJ.^CTORY 

SATIiFfi.CTCRY 

SATIS FACTORY 

SAf I ..FACTORY 

SATIJFftCrC'RY 

uAriJFACTf3RY 

SATISFACTORY 

SATISFACTORY 

SATISFACTORY 

SATISFACTORY 

SATISFACTORY 

Insp. 
Stamp 

FORM NO. A-70M 
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